Effects of amiloride and a novel diuretic, 7-chloro-2,3-dihydro-1-(2-methylbenzoyl)-4(1H)-quinolinone-4-oxime-o-su lfonic acid, potassium salt (M17055), on calcium transport in the rabbit connecting tubule.
To elucidate the mechanisms of relative anticalciuric effect of a diuretic, 7-chloro-2,3-dihydro-1-(2-methylbenzoyl)-4(1H)-quinolinone-4-oxime-o-sul fonic acid, potassium salt (M17055), having sites of action on the Henle's loop plus the distal nephron segments, we measured intracellular calcium concentration ([Ca++]i) of the rabbit connecting tubule perfused in vitro by using the microscopic fluorometry with fura 2. First, we confirmed that parathyroid hormone increases [Ca++]i by a mechanism mediated by cyclic AMP. We also confirmed that the Na+/Ca++ exchanger in the basolateral membrane is essential for the extrusion of Ca++ across this membrane. In the presence of 10 nM parathyroid hormone in the bath, the elimination of Na+ from the lumen decreased [Ca++]i, supporting the view that a decrease in Na+ supply from the apical membrane enhances the Na+/Ca++ exchanger in the basolateral membrane. Under a similar condition, the addition of 10 microM amiloride in the lumen also decreased [Ca++]i, further supporting the view that the inhibition of Na+ entry across the apical membrane causes similar effect as does Na+ elimination. Under a similar condition, the addition of 1 mM M17055 in the lumen exerted a similar effect on [Ca++]i as did amiloride. Because M17055 did not further decrease [Ca++]i when Na+ was eliminated from the lumen, the effect of M17055 is mediated by an inhibition of Na+ entry across the apical membrane. From these observations we conclude that either inhibition or diminution of Na+ entry across the apical membrane of the connecting tubule increases the Ca++ extrusion across the basolateral membrane via the Na+/Ca++ exchanger.(ABSTRACT TRUNCATED AT 250 WORDS)